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(54) ELECTROPHORESIS DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the constitution of a driving circuit, 
to enable a fine pixel constitution, and to easily make high definition and full 
color. 

SOLUTION: A driving circuit 30 supplies the driving voltage, which is to'be 
applied to a switching segment 31 ij of an i-th column of each row, to a row: 
driving voltage line Sj through a three state/switching element 34j of every;, 
row and turns on a column selection line Ci of an i-th column. As a result, all 
double^ pole switching elements 32 of the segment 31 ij of the i-th column are. 
simultaneously made conductive, the driving voltage is. applied to the output' 
electrode 1 2 of each segment 31 ij and a voltage holdipg capacitor. 33.- . , j\> • - 
Moreover, after the line Ci is turned off, a voltage is applied to the ejectrode 
1 2 from the capacitor 33 until the electric charge stored' in'the capacitor 33 
is completely discharged. 
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* NOTICES * 
' JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is prepared for every coloring unit field of the display-panel section of the monotonous 
configuration with which the dispersion medium and the electrophoresis particle were enclosed, and said 
display-panel section. The electrode for being two or more electric-field impression means to impress 
desired electric field to the coloring unit field concerned, and impressing said electric field, The 
switching element for a drive which impresses the driver voltage inputted to said electrode based on the 
control signal inputted, Two or more electric-field impression means to have the capacitative element 
by which the electrical potential difference impressed to said electrode through <said .switching element 
for a drive is impressed to coincidence, and is charged, The electrophoresis display which has a control 
signal input means to choose two or more predetermined electric-field impression means of two. or more 
of said electric-field impression means in order, and to input said control . signal into the selected h . > . 5 < 
electric-field impression means concerned, and a driver voltage impression meansvtoi impress said driven 
voltage to said two or more selected electric-field impression means. - ■* v.cw*'- > cr** 

[ClaSnrv2]*Two or more of said- electric-field impression means of eafch are electrophoresis displays 

according to claim 1' which have further the .switching element fordischarge which makes tthe.charge 
further charged by said capacitative element based on the discharges ^controKsignalcinputtedidischarge,^!)! 
and have further a discharge control signal input means choosesftwotonrmoretpredetermined <electric-egn 
field impression means of twb.ibr. more |of, said electric-field impression? means rimorder, and input saidiuot< 
discharge control signal. . : ^ - .^vii*!. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrophoresis display which has the highly 
efficient drive circuit which can constitute the screen on which a consistency is high and more high 



definition, and the display screen can maintain in high contrast by using the drive circuit of a easier 

configuration especially about the display which used the electrophoresis particle. 

[0002] 

[Description of the Prior Art] the electrophoresis which displays a desired image using an 
electrophoresis operation — a display — there is a display. This equipment mixes the charged particle 
of a different color from a dispersion medium in the dispersion medium colored the predetermined color, 
makes an electrophoresis operation cause by impressing electric field, changes distribution of a charged 
particle, and changes the color observed from the exterior. Recently, a dispersion medium and an 
electrophoresis particle are enclosed with a microcapsule, it arranges in the shape of a matrix, and 
depends for this so that it may correspond to each pixel, and the electrophoresis display carried out as 
[ be / color display / possible ] is also proposed a high definition display and by arranging two or more 
microcapsules with which colors differ for every pixel further, and controlling these independently. 
[0003] In such a display, although the thing of various configurations is proposed for every, pixel as a. 
matrix drive display circuit used in order to impress electric field, there is a circuit currently indicated by 
JP,7-1 75424,A as one of the circuits aiming at improvement and improvement in the speed of contrast. 
This circuit is shown in drawing 7 and a configuration and actuation are explained briefly. In this matrix 
drive circuit, every one switching circuit SC like illustration is prepared for every display pixel. Each . 
switching circuit SC is a configuration which controls the output transistors. Q1 and Q2 by the. controls 
transistors Q3 and Q4 allotted to the preceding paragraph. .-. - ' o - 

[0004] Specifically, it is the output transistor Q1 and Q2. Subordination connection of r the. emitters .&-jc!j? • 
collector is made, on the other hand, an edge is connected to a .positive- supply** the .other end is c v. ; - v c 
connected to a negative supply, and the meantime hasbecome the* output terminal. ;T: to the -.electrodes * 
for impressing electric field further. This output transistor Q1 and Q2 Each; base is a capacitor.CI and.v 
C2. It minds* and is the control transistor Q3 J and Q4. It connects; The control transistor Q3 and Q4 An - 
emitter is the control signal input terminal SI for line selection, -and S2 respectively. It connects. and* the* .* 
base' is the .control-signal' input terminal r.C1uf or train, selection, and*: 6 2c It ^connects. ">: *?:vz**r.<\rU*\'^ tr*ma'^t^c^ 
[0005] -It.setsJnithermatri^ 

terminal: SI for. line. selections When:.it is::made»-i(negative) potentialvand mother . GontEol^signalfunp:ut^ii^'^\n^^.^ 
terminals are made into 0 potential, it is the control transistor Q3; ;It is turned on. and is the.output yt f : » . 
transistor Q1. It is turned on and is a capacitor C1. It charges. Consequently, an output terminal TUs r^p -" 
held at forward potential, control signal input terminal S1 impression of the control signal of -.(negative) 
— finishing — control transistor Q3 if an emitter becomes the 0 same 'potential as the base.— - it, r . r-r .-, 
simultaneously capacitor C1 the charged charge — resistance R1 and output transistor Q1 a base- >. 
emitter — minding — a time constant C1 and R1 It begins to discharge. Between this charging time 
value and output transistor Q1 It is maintained at an ON state and an output terminal T is succeedingly 
maintained at forward potential. Thus, the control signal S1 for line selection, S2 and the control signal 
C1 for train selection, and C2 By impressing the signal of + (forward) or r (negative) suitably, desired ■ ■ 
electric field can be impressed to the electrophoresis section of a desired pixel. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the matrix drive display circuit of a configuration 
as mentioned above, to the switching circuit (this may be henceforth called segment) for every pixel 
arranged in the shape of a matrix, every two selection lines are needed for every line and train, and two 
capacitors are also required for every segment, and there is a problem that a circuit scale is large and it 
is complicated. In the high definition electrophoresis display using a microcapsule which was especially 
mentioned above, and the electrophoresis display in which color display is possible, there is a limitation 
in the detailed-ization and a easier drive circuit is desired in the circuit of a configuration of having 
constituted one segment at a time more minutely, and having mentioned it above. Moreover, in the 
electrophoresis display, if driver voltage is impressed too much to a long duration dispersion medium and 
a charged particle, a charged particle adheres to an electrode surface, there is also a problem of causing 
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deterioration of display quality, such as a fall of contrast, and an improvement is desired. 
' [Q007] Therefore, the purpose of this invention is more simple for the configuration of a drive circuit, 
and a detailed pixel configuration is possible for it by this, consequently it can offer the electrophoresis 
display which can perform highly-minute-izing and full color-ization easily. Moreover, other purposes of 
this invention eliminate the unnecessary electrical-potential-difference impression after electrophoresis 
is completed, prevent the fall of the contrast by this, and are to offer the electrophoresis display which 
can maintain a quality display. [0008] 

[Means for Solving the Problem] Therefore, the display-panel section of the monotonous configuration 
with which, as for the electrophoresis display of this invention, the dispersion medium and the 
electrophoresis particle were enclosed, The electrode for being two or more electric-field impression 
means for it to be prepared for every coloring unit field of said display-panel section, and to impress 
desired electric field to the coloring unit field concerned, and impressing said electric field, The 
switching element for a drive which impresses the driver voltage inputted to said electrode based on the 
control signal inputted, Two or more electric-field impression means to have the capacitative element 
by which the electrical potential difference impressed to said electrode through said switching element 
for a drive is impressed to coincidence, and is charged, Two or more predetermined electric-field 
impression means of two or more of said electric-field impression means are chosen in order, and it has 
a control signal input means to input said control, signal into the. selected ; electric-field. impression*. . 
means concerned, and a driver voltage impression means to impress said, driver voltage to said two or 
more selected electric-field impression means. : .;»• - : • ■ - / .ut -rs'&iZi - ...i * ? - > . •..« v -v. . - 
[0009] Specifically, said two or more electric-field impression means; of each have further the switching.; 
element for discharge which makes.the charge further charged by- saidicapacitative; element based -on?- ).*■■ 
the .discharge controhsignal inputted discharge. Two or more predetermined electric-field^impression ■; 
means of two or more of said electric-field^impression means are- chosen in order^^and it has furthers - - •* — ••^» 
discharge control . signal input -means to Jnput said discharge control; signal;..r«:vr-.,; /i^;;:/ .. . ■ ^, s -t ■ - 

r«t [00.40} . ec; uc- • i . rtfu:t -.•.»:%/.<•./.'.* --ex*. :i: . - x- ; • " ..v-' p JiT..ii. ... . jji.;, i *J#?u v. ■ : .; ^.i >'u. ?. . ."■ 'r •• n*. . '■ 
: i [Embodiment iofithe- Invention] The, gestaltrofj.o display of ^^ozKoi-SiCi 

■:. gestalt this invention ofvthe. 1st operation is; explained with reference!>tor drawimgrll. CT drawing^ . d-n*thera? i-T£>s&c 
gestalt of this operation,, using the microcapsule with which the .dispersion imediumrand the ...> - „ ; t 
electrophoresis particle were ; enclosed, it is full color? and the electrophoresisndispiay:which<displays:a • ? . - 
desired-image is illustrated and this invention is explained. -. «v. 

[001.1] The electrophoresis display of the gestalt of the 1st operation has the display-panel section 10 
of a configuration as shown in drawing 1 /and the drive circuit 30 of a configuration as shown in drawing 
4 . First, the display-panel section 10 is explained. Drawing 1 is drawing showing the configuration of the 
display-panel section 10, and a sectional view for (A) to show the. structure and -(B) are plans to show 
the array of a microcapsule typically. The display-panel section 10 of the electrophoresis. display of the 
gestalt of this operation As shown in drawing 1 (A), the inferior-surface-of-tongue substrate 1 1 with 
which the output electrode 12 of a drive circuit was formed, and the top-face substrate 14 with which 
the whole surface electrode 13 was formed are arranged so that those electrodes may counter. Further 
in the meantime It is the configuration that three kinds of microcapsules 21, 22, and 23 with which the 
dispersion medium was colored cyanogen (C), a Magenta (M), and yellow (Y) have been respectively 
arranged in the predetermined array. 

[0012] In addition, the whole surface electrode 13 and top-face substrate 14 side of the display-panel 
section 10 is the screen. Moreover, three kinds of this microcapsule 21 (C), 22 (M), and 23 (Y) shall be 
arranged on the inferior-surface-of-tongue substrate 1 1 in a stripe array with which it is the two- 
dimensional array tidily arranged in a line writing direction and the direction of a train, and the same 
color is especially connected in the direction of a train at a single tier, as shown in drawing 1 (B). 
[0013] First, the configuration of each part concerning the display-panel section 10 is explained. The 
inferior-surface-of-tongue substrate 1 1 is a substrate which supports the electrophoresis display 10 
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and whifch consisted of insulating members of arbitration. On this inferior-surface-of-tongue substrate 
1 1, each segment corresponding to each microcapsule of the drive circuit mentioned later is formed. 
And the output electrode 12 of each segment of a drive circuit is formed in the front face of the 
inferior-surface-of-tongue substrate 1 1 so that electric field can be impressed to the microcapsule 
arranged on the inferior-surface-of-tongue substrate 11. 

[0014] An output electrode 12 is a division electrode formed to each microcapsule arranged as shown in 
drawing 1 (B) so that desired electric field could be impressed respectively independently. In addition, a 
function is explained to a detail at an output electrode 12 in the case of explanation of the drive circuit 
30. 

[0015] The pigment particle charged in the dispersion medium colored a predetermined color which was 
respectively mentioned above is mixed and distributed, and microcapsules 21, 22, and 23 are held into a 
microcapsule. In the gestalt of this operation, the display-panel section. 10 shall reproduce a color by 
subtractive color mixture. Therefore, as each dispersion medium was.mentioned above, an electrification 
pigment particle is respectively dyed three kinds, cyanogen (C), a. Magenta (M), and yellow (Y), by white 
again. . i * . 

[0016] The configuration of three kinds of each of that microcapsule is shown in drawing 2 . Drawing 2 
(A) is drawing showing the microcapsule 21 of cyanogen (C), and shows the. condition that the white- 
pigments particle 27 ^distributing, in the dispersion medium 24 dyed:.with;cyanogen. - Drawing .2 (B) is > ^ . 
drawing showing the. microcapsule 22 of a Magenta (M); and shows -the;condition .that the. whiter . : :*. .. 
pigments particle 27 is distributing in the dispersion medium 25 dyed^with:the: Magenta. Moreover,- * ; .« <\ :■. . 
drawing 2 (C) is drawing showing the microcapsule 23, of yellow (Y), and .showsvthe condition: that the.v*;: u v . 
white-pigments particlev27-is distributing 'in the dispersion mediunr25.;dyed with yellow;: ./*\7 z-^tr.cK^x^? v * 
[0017] About the condition, when impressing electric field throughlari 7 output .electrode 1:2 to such ; - * ^ > ^. . 
microcapsules-of each by the- drive circuit 30-mentioned later, the r microcapsule ? 2-1-of cyanogen-is made^ • 
into; an? example and .explained with. reference to drawing 3 . Supposing, electric- field E.<are*.now impressed? ■;. -. 
in the direction asthe/white-pigments particle 27 charged in negative randishowminr drawing 3 (A) ±Ova pcr'i.L <s 
•; microcapsule: 2j1 .rtherwhite-pigmentsiiparcticle^J'^charged in negative^migraties>tp the.downfside;Kand^is^w^^.:^ 
. concentrated and I distributed; over a^basev.Gonsequently,. when jtise;eS'tfromuthis«microcapsule^1^the^^B;t u**>r, a 
color.of the dispersion medium- 24 dyed with cyanogen, i.e., cyanogen^isJobserved^On the:other hand;\if >*u \ 
the. electric field -E, of a- direction as:shown in drawing 3 - (B) are impresseddO'thisLmicrocapsule.21:,<white n ir. 
will be observed, when the white-pigments particle 27 will migrate todihe up side, it will be intensively 
distributed over a topiface. and this; microcapsule 21 is seen from, a top..-,d ',>vr, . . -: r. j : «orc.- 
[0018] Such a microcapsule is. arranged on each output electrode. 1.2 of the drive.circuit which was 
formed on the inferior-surface-of-tongue substrate 1 1 and which is mentioned later, as shown in 
drawing 1 , and a microcapsule layer is formed. In addition, each microcapsule is fixed by the . 
cementitious material 15 between an output electrode. 12 and the whole. surface electrode 13 at this 
time. ^ .. " . 

[0019] Moreover, in the electrophoresis, display 10, as shown in drawing 1 (A) and (B), the microcapsules 
21, 22, and 23 of each color of such cyanogen (C), a Magenta (M), and yellow (Y) It arranges so that it 
may rank with a line writing direction repeatedly in order, and it controls by regarding it as that by which 
the 1 -pixel display 20 is constituted from three continuous microcapsules 21, 22, and 23 per three kinds 
of microcapsules each. Thereby, the display of per each pixel and full color ** is attained. 
[0020] The whole surface electrode 13 is an electrode formed on the top-face substrate 14, as the 
layer of a microcapsule is pinched and being countered with the output electrode 12 of a drive circuit. In 
the gestalt of this operation, the whole surface electrode 13 is a transparent electrode formed so that it 
might be whole surface same potential, it might more specifically be 0: potential and the microcapsule 
arranged two-dimensional as shown in drawing 1 (B) might be covered. 

[0021] The top-face substrate 14 is a substrate by the side of the screen of the electrophoresis display 
10. The top-face substrate 14 can observe the condition of a microcapsule, i.e., the condition of the 
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cotor display of the pattern of the request by the microcapsule, when it is formed by the transparence 
, * member with the whole surface electrode 13 and the electrophoresis display 10 is seen by this from the 
top-face substrate 14 side which is the screen. 

[0022] Next the drive circuit 30 which drives the display-panel section 10 of such a configuration is 
explained. Drawing 4 is the circuit diagram showing the configuration of the principal part concerning this 
invention of the drive circuit 30. switching segment 31 ij (i=1-3xl — ) in which the drive circuit 30 is 
established corresponding to each microcapsule It has 3 State switching element 34j G = 1~J) in which j= 
1 - J:I are prepared in the number of longitudinal direction pixels, and J is prepared for every number of 
lengthwise direction pixels, and line. Furthermore, 3 State switching element 34j + driver voltage Rhine 
L1 which supplies the driver voltage of + (forward) or - (negative) And - driver voltage Rhine L2 and 
train selection Rhine Ci (i=1-I), It is the configuration that line driver voltage Rhine Sj G = 1~J) was 
connected like illustration. 

[0023] Switching segment 31 ij is a switching circuit which is corresponded and prepared for every 
microcapsule of the display-panel section 10, and impresses desired electric field to .each microcapsule, . 
as mentioned above. Therefore, switching segment 3 1 ij is prepared in Ixnumber of pixels 3 classification 
by color, and the direction of a train (lengthwise direction) pixel several J parts at a . line writing direction 
(longitudinal direction), each — : switching segment 3.1 ij has the bipolar switching, element 32, the v . 
electrical-potential-difference maintenance capacitor 33, and an output electrode. 12. In addition, in case o ^ 
the configuration section inside switching segment 31 ij is directed henceforth, -the publication of . the 
index ij for identifying the location of switching segment 31 ij is omitted. .< . . - * i*— v v. • .c. 
. . :[0024] The bipolar-switching ielement.32 is line driver voltage Rhine. Sj. It is a componentifor choosing j£ v 

* < whether the driver voltage currently -impressed is impressed to the: electrical-potentialrdifferenee ^::^vi;) t, ys • « 
^maintenance capacitor 33y and. is train selection Rhine Ci.. It. is switched. That is, the i-thrtrain is chosen; 

v - and it4s train selection Rhine -Gir When turned ^ON, it is line driver voltage Rhine^Sj.-One terminal of-the vv- s ri- ■* 
electrical-potentialrdifference maintenance capacitor, 33 will be in.switch-ori t .anddt.visTlinerdriver.»v6ltage-^ 

. • RhinecSj -then.. The velectrical»p.otentialvdifference. currently impressedNLsi.impressedjtoratr;outputc^.:Vc,Kii Ufiwerfcru 
\-ifct .- electrode t2;andithecele;ctrical-^ 

L> ■ iif ;[0025]^Thevelectricabpotential-differenGe:maintenamee capacitob\33>is i*nainiiselectidn»:Rhine:*Cirias3r&-^^^^: r 
mentioned above:-It is:chosen..and is line driverivoltage.Rhine Sj. iAnd the; electrical: potentialrdifference:.% ^ r v. 

h; ■» to the switching;segmente3;tij impressed through the .bipolar switching .element.•32^!is»-:hBlduIniaddition^theiu^^y;^:^ 
charging time of the electrical-potential-difference maintenance capacitor 33 is hundreds ofmicrosec ■■•r 
number msec extents v. r » :> • r . . i. v * . . . . ; . 

[0026] To the microcapsule installed to switching segment 31 ij, an output electrode . 12 is an electrode. 
for actually impressing electric field, as mentioned above, it counters the top face of the inferior- 
. surface-ofHongue substrate 11 of the display-panel section 10 with the whole surface electrode 13, 
and it is formed so that a microcapsule may: be contacted. . i . 

[0027] 3 State switching element 34j It is prepared for every line and is the line sequence selection 
Rhine Ci. It is the component which outputs the driver voltage impressed to switching segment 31 ij of 
the train chosen. 3 State switching element 34j is + driver voltage Rhine LI- And - driver voltage Rhine 
L2 Driver voltage is gained, and it is based on the signal of a display image, and is line driver voltage 
Rhine Sj. It changes into the condition of either + potential, - potential or a hi-z state. 
[0028] In the drive circuit 30 of such a configuration, the sequential-selection method (train scanning 
method) for every train performs a display control. That is, 3 State switching element which was able to 
prepare driver voltage to impress to segment 31 1j of each line of eye one train for every line first is 
minded, and it is line driver voltage Rhine Sj of each line. It supplies. Then, train selection Rhine C1 of 
eye one train By turning on, coincidence is made to flow through all the bipolar switching elements 32 of 
the train, and driver voltage is impressed to the output electrode 12 and the electrical-potential- 
difference maintenance capacitor 33 of each switching segment 31 1j. Thereby, it is line driver voltage 
Rhine Sj respectively to the microcapsule which corresponds from the output electrode 12 of each 
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f t switching segment 31 1j of eye one train. The predetermined electric field based on potential are 
, ' impressed. 

[0029] And when predetermined [ which charge of the specified quantity to the electrical-potential- 
difference maintenance capacitor 33 ends ] carries out time amount progress, it is train selection Rhine 
C1. It turns off. thereby, the switch-on of the bipolar switching element 32 cancels — having — train 
selection Rhine C1 from — although impression of an electrical potential difference to an output 
electrode 12 is no longer performed, since discharge of the charge with which the electrical-potential- 
difference maintenance capacitor 33 was charged is started — train selection Rhine C1 The electrical 
potential difference of having been impressed and like-pole nature continues being impressed to an 
output electrode 12. Impression of an electrical potential difference to the output electrode 12 from this 
electrical-potential-difference maintenance capacitor 33 is performed until all the charges charged by 
the electrical-potential-difference maintenance capacitor 33 discharge. 

[0030] 3 State switching element for every line is minded for driver voltage to impress to segment 31 2j. 
of each line of eye two trains, when the drive to switching segment 31 1j of eye one train is completed - 
next, and it is line driver voltage Rhine Sj of each line. It supplies and is train selection Rhine C2 of eye 
two trains. It turns on. Consequently, all the bipolar switching elements 32 of switching segment 31 2j of 
; eye two trains flow in coincidence, and driver voltage is impressed ;to -the output electrode 12 and the . 
v . : electrical-potential-difference-maintenance,:capacitor.33.of each>iswitching.segment:31 2j.. And. after ^. :.,u, 
\.\ predetermined time amount, progress and train selection Rhine G2 :If turned, off, impression, of an n 
. .electrical potential difference to an output electrode 12 will be performed from the electrical-potential- :u c 
* ■•!.-.•. ^difference maintenance capacitor 33 until all ithe: charges charged by^the: electrical-potential-difference:- : k 
r . * .maintenance capacitor 33 discharge henceforth*. - ; vfta:wre;:tei:3^ v ? ;;r-5;-;;.ii:v j .« « i^r-^r '^ 

[0031]. It -is 3 State switching element 34j forevery line similarly hereafter about driver voltage to ^ c .i s.v.r.;c:^ 
- - impress to switching segmental ij of each .line of eye-i train. It minds* and: is line driver voltage Rhine Sj 
.»::■»-. -of each line. It supplies and isitrain selectioaiRhine Ci of eye i train.:-Ittturns on consequently^ all^the^irc^;. v.:,. 
„ f r i 1 ^bipolar ^switching elementa-32 ofrswitchingrssegment 31ij of eye btrain^flowi in^ coincidence --uhaving. -^nr^g \&jsxji 
ia/.Tcrr: ijeachurnisdriverd voltage is* impressed:by?the;output* electrode ,12.and'the,electrica^ 

:i :..t. maintenance ;capacitor,33 of -switching5segmenti3i1 ij --having —*train?;s election Rhine ^ Gi Impressiomaof ^m^;^ 
i. anelectrical potential difference; is peidbrmedvfrom'thevele^ * 
:■**»-.-■■■■ capacitor 33 to an*output electrode .1 2-untihall the charges with.which.after OFF is* charged by the-^fc^*ttosr*«i 
electrical-potential-difference maintenance capacitor 33 discharge. Thus, if driver voltage is impressed ^ v 
for every train to all switching segment 31ij(s) of a 3x1 train, renewal of the display image of one- screen , 
will be completed. ..... . * . 

[0032] Next, the manufacture approach of the display-panel section 10 of the electrophoresis display of 
the gestalt this implementation of a configuration which was mentioned, above is explained. First, three 
kinds of dispersion liquid are created using the dispersion medium and white-pigments particle of three 
colors of cyanogen, a Magenta, and yellow.* Next, three kinds of microcapsules which connote these . .■ -v.* 
three kinds of dispersion liquid, respectively are created. Next, it screens and the path of the created . 
microcapsule is arranged by the approach of arbitration, such as a specific gravity separation method. 
[0033] Next, in the array as showed three kinds of microcapsules to which these paths were equal to 
drawing 1 (B) f it arranges in order on each division electrode of the output electrode 12 of the drive 
circuit formed on the inferior-surface-of-tongue substrate 1 1 so that there may be no clearance. 
Arrangement of this microcapsule is performed by beginning to shoot at a time on the division electrode 
of the output electrode 12 of a drive circuit from a nozzle for example, with one ink jet method. And 
when arranging microcapsules 21, 22, and 23 on the inferior-surface-of-tongue substrate 1 1 with which 
the output electrode 12 of a drive circuit was formed, the top-face substrate 14 in which the whole 
surface electrode 13 was formed is made to rival so that these microcapsules 21, 22, and 23 may be 
inserted. Thereby, the display-panel section 10 of structure as shown in drawing 1 can be manufactured. 
[0034] Finally, how to perform a full color display in the electrophoresis display 10 is explained with 
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■ reference to drawing 5 with actuation of such an electrophoresis display 10 of a configuration. As 
. * mentioned above, in the electrophoresis display 10, the display 20 for 1 pixel is formed with three kinds 
of three microcapsules which have held cyanogen (C), the Magenta (M), and the dispersion medium of 
three colors of yellow (Y), and subtractive color composition of these 3 color performs the full color 
display for every pixel. 

[0035] For example, as shown in drawing 5 (A), when all the white-pigments particles in three kinds of 
microcapsules are in a screen side, the pixel serves as the White display altogether at the time of a 
white display. Moreover, as shown in drawing 5 (B), when a Magenta and the microcapsule 22 of yellow, 
and the white-pigments particle in 23 are moved to a screen side and the white-pigments particle in 
micro KAPURU 21 of cyanogen is in a display screen side, the dot displays the red which is the mixed 
color of a Magenta and yellow. Moreover, as shown in drawing 5 (C), when all the white-pigments 
particles in three kinds of microcapsules are in a non-display screen side, since the dot serves as all 
mixed color in three primary colors, it serves as a black display. 

[0036] it explained above — as — the electrophoresis display of the gestalt of the 1st operation — first ,. 
— the drive circuit 30 ■ — setting — a line and control line Sj per [ per train ], i.e., line driver voltage 
Rhine, And train selection Rhine Ci each — switching segment 31 ij is controlled and circuitry can be 
sharply simplified as. compared with the conventional circuit which/needed the control line .of ; every two 
:, ; ..each. shown in drawing 7 .-.moreover —.each — switching segment 3 lijrist constituted -by one-bipolar . . • „. - 
. switching element 32 and. one. electrical-potential-difference maintenance-capacitor. 33,tand.has sharply < • \ 
t : easy composition's compared with four transistors, as similarly shown:in drawing- 7^ , and .the. --. v.:. * 

v.<.\; configuration which: has;:two capacitors, therefore, the whole: circuitry— xthe former — comparing*-- 
* :~ v very — easy — becoming -- **** — each — switching segment-31 ij can.be arranged densely/and the r;/. ^ -v 
h ■ . . drivetcircuit 30 can.be constituted. If it puts in another way, each pixel of the .display-panel section 10 , * 
v carv-also be arranged densely r and the displays in *which : a high definition :display:is possible can 1 be-offeredrw^ ♦ 

; ,[0037]. Moreover, in the. electrophoresis indicatingcequipment of;the;gestafeof the'1 stt.operation,. driver- i 

ttv. :±*jczi .voltagei is impressed^iupwards.. in. package to. switching ^segment 3:1;ijcfor&Bveripti:aijn;T andiitcisutrai n.v* t. 1% ^u*>. -2 !lv«- 
l t* v 2 — .*i j ( s e I e ct i on> Rh i n e \S i&of f e a c hi : tra i n ;-iCTIbie t i meta mo u nt$t u r n e d .O N * i s -*go o dxon ly^at 1 1 h e_>t i ni e. v .:a mo u nt f w h i chi cv^rcfsrcrfic & 
. .7 ^. ..charge srthe of reach: t&&.r$&c 

p;. train: That is ; tas-mentioned above.cit is good at.hundreds ofmicrosec -?number:msec^extent."- ,.t.-v.-.\ r 

Consequently; the processing time per screen becomes short and. the high-speed screen. processing of .v v.r- 
• it is attained. Moreover, since electric field required/for electrophoresis. are held by the electrical- 
potential-difference maintenance capacitor 33 to an-output electrode .12, -time amount other than the \" 
drive time amount for every train can also prevent the fall of contrast. .... . . 

[0038] The gestalt of operation of the 2nd of the electrophoresis display of gestalt this invention of the 
2nd operation is explained with reference to drawing 6 .. As mentioned above, if. driver voltage is . 
impressed too much to. a long duration microcapsule in an electrophoresis display;,a pigment particle 
adheres to an electrode surface and deterioration of display quality,. such.as a fall of contrast,. may be •■ 
caused. Then, as a gestalt of the 2nd operation, when displaying a still picture in order at sufficiently 
long spacing, it applies to an electrophoresis display which indicates the one image by long duration 
comparatively, suitable adhesion of such a pigment particle etc. is prevented, and the made 
electrophoresis display of maintaining a quality display is explained. 

[0039] The electrophoresis display of the gestalt of the 2nd operation is also an electrophoresis display 
using a microcapsule which can be displayed full color, and that of the approach of the color display in 
the configuration of the display-panel section 10, the manufacture approach of the display-panel section 
10, and the display-panel section 10 etc. is the same as it of the gestalt of the 1st operation. [ as well 
as the gestalt of the 1 st operation ] However, in the electrophoresis display of the gestalt of the 2nd 
operation, the configuration of a drive circuit differs from the gestalt of the 1 st operation. Therefore, 
here explains only the drive circuit of the gestalt of the 2nd operation. 

[0040] Drawing 6 is the circuit diagram showing the 2nd configuration of drive circuit 30b of the gestalt 
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* of operation. In addition, in drawing 6 , the same sign is given to the same configuration section as the 
\ "• driver circuit 30 of the gestalt of the 1st operation, and the explanation is omitted. Like illustration, the 

2nd configuration of drive circuit 30b of the gestalt of operation is also the same configuration as the 

drive circuit 30 of the gestalt of the 1st operation fundamentally. 

[0041] That is, corresponding to the microcapsule, switching segment 31 ij which has the bipolar 
switching element 32 and the electrical-potential-difference maintenance capacitor 33 is prepared, and 
it is line driver voltage Rhine Sj. Where it minded and driver voltage is impressed, it is train selection 
Rhine Ci. By being turned on, the electrical potential difference is impressed to an output electrode 12, 
and charge is performed to the electrical-potential-difference maintenance capacitor 33. And train 
selection Rhine Ci Even after being turned OFF, an electrical potential difference is impressed to an 
output electrode 12 by discharge from the predetermined time amount electrical-potential-difference 
maintenance capacitor 33, and an electrophoresis operation is maintained., every [ thus, ] train — order 
— train selection Rhine Ci ON — carrying out — the train — each — switching segment 31 ij — line 
driver voltage Rhine Sj It minds, driver voltage is impressed and drive processing for every, screen is 
performed. 

[0042] the basic circuitry concerning such this invention in drive circuit 30b of the gestalt of the 2nd 
. operation — in addition — .each — train discharge*drive Rhine Pi for forming the switching element. 35 ^v.^. 
ftmdischargeJn. switching segments 1ij, and making the switching ;element 35 .for discharge into, switch- 
• on for ;every train, further: It prepares. ■■. • s ^ af#r, i v.v< . w\ ~ - 

[0043].the switching/element 35 for discharge -- line driver voltageRhine Sj from --.the bipolar o '^^^.^ 
,.syN\tch\ng e\ement\32.ifor:\ncorQorat\ng driver >voltage — the same,— iHsithenswitch which^controls^rr -.i^j 
whether, itxonsists of switching elements of a bipolar, . it is prepared ini'theielectricahpotentialT ^ov^T^cr;-^ *. 
difference maintenance capacitor/33 and juxtaposition, and is made ; .toflowithrough.the both-ends. child:. >u. ^ 
: of the-electricahpotential-difference -maintenance capacitor 33; : Namelyf-iMhe- switching element- 35 for * - 

; discharge is made into switch-on.vthe both.ends of the. electricabpotential-diff erence. maintenance ^a^'.-^, ; 
x J' capacitor ;33uwilLbe in.a short cincuteconditionj and an. output el.ec.teode;il2, r senvessasp0 potentials ?and2£u~'a a 
r . > : f - ithey.i willi-be in theoeonditionrrofL notiimpressing^electric field at allito^the irhierocapsule^arranged nor/.kr^^^ais.ffv^ 
i^. v*. ^corresponding to;;swjtchingusegment^ 

discharge has not flowed. is the same* as the case of the 1st example.^.g-u r.W'*:\* >r* t & -Kansritu 
• • [0044] :Train; discharge drive Rhine Pi It is a. control line for turning^oh;-the} Switching^element;35^for^ «?: 
discharge of switching segment 31 ij for every. train. . • --;rr 5 : , »r;\- 

[0045]: It. sets .to drive, circuit 30b of such: a configuration, and is train-discharge drive Rhine Pi. Jt is 3 ■■ \ .v j 
State switching element 34j for every line about driver voltage to impress to switching segment 31 ij of 
each line of eye i train like [ are in the condition turned OFF and ] the drive circuit 30 mentioned above. 
It minds and is line driver voltage Rhine Sj of each line. It supplies and. is train selection Rhine Ci of eye i 
train. It turns on. consequently, all .the bipolar switching elements 32. of switching segment 31 ij of eye i . 
train flow in coincidence ■ — having -- each — driver voltage is impressed to. the .output electrode 1-2 
and the electrical-potential-difference maintenance capacitor 33 of switching segment 3 1 ij. 
[0046] In case it is [ screen ] under updating and train Rhine is scanned one by one, it is this back row 
selection Rhine Ci. Even after being turned off, the charge charged by the electrical-potential-difference 
maintenance capacitor 33 discharges, and impression of an electrical potential difference required for 
electrophoresis is performed to an output electrode 12. And if an electrophoresis operation is completed, 
it is train discharge drive Rhine Pi. It turns ON and the driver voltage charged by the electrical- 
potential-difference maintenance capacitor 33 is made to discharge completely. Consequently, it will be 
in the condition that electric field are not impressed to the microcapsule where a screen display is 
maintained once. Therefore, phenomena, such as adhesion in the electrode of the pigment particle by 
prolonged electrical-potential-difference impression which was mentioned above, can be prevented. 
[0047] Thus, if an electrophoresis operation is completed, he discharges the electrical potential 
difference for a drive charged by the capacitor in each switching segment 31 ij, and is trying not to build 
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electric" field at all to a microcapsule in the electrophoresis indicating equipment of the gestalt of the 
2nd Operation. Therefore, a fall can be prevented for display quality, such as a fall of contrast by 
adhesion in the electrode of a pigment particle etc. In addition, as compared with the drive circuit 30 of 
the gestalt of the 1st operation, it is train discharge drive Rhine Pi for every train. Since the switching 
element 35 for discharge was formed for every segment, some circuit scales increase, but if it compares 
with the circuitry of the conventional drive circuit which was illustrated to drawing 7 , it will be a still 
sufficiently easy configuration. Therefore, also in the gestalt of this 2nd operation, it can just be going to 
assert the effectiveness of the drive circuit 30 of the gestalt of the 1st operation mentioned above as it 
is. 

[0048] The electrophoresis display of this invention is not restricted to the gestalt of this operation, and 
arbitrary suitable various alterations are [ which it is a modification ] possible for it. For example, in the 
gestalt of the 1st mentioned above and the 2nd operation, although each illustrated the electrophoresis 
display using a microcapsule, even if it does not use a microcapsule, it is applicable. [.this invention ] to 
electrophoresis displays, of the configuration of arbitration, such as. an electrophoresis display of a . . . 

configuration as the dispersion medium and the pigment particle were enclosed with the gap formed 
between substrates. 

[0049] Moreover, with the gestalt of each operation mentioned above, although .the< color of a dispersion . . 
medium was made .into .three- kinds,: the cyanogen and. the Magenta^which .are; subtractive . color mixture \ 
three primary colors, and yellow, the. red; and. Green which are additive .colorvmixture.three - primar^ri 
colors, and three-blue kinds may 'be- used for .it. .Moreover, the combination of rtheicolqnrof other \ . :i; ^\>r 
arbitration may be used-; Moreover.dncase; additive* color mixture-three^ primary ^colors* '-are uisechfor- the&r;\.T3.- 
color of a. dispersion me'diumjif orrexamplev:although: it was; whitev*even.« if *he:.c.olor*of :anteleetriifi.cation"u»-e.»-;;^:r 
.-pigment particle is such, it is. good [ it is suitable.for. it, to make the color of an-eleetrification: pigment c- - 
particle' into black-and-3'.-The -color-of-anrelectrifieation pigment particle- 

.arbitration.. j'lM^Ur.x*.^. ?z> -r v : rv.-v- t ^» -'vrx-v ». -c> . •.z-^'vv-'i ; . z& -.jvj .v..-:-; 
. [00503\.Moreover^in^thfi5:ge.staltiiO.feitbLs iopeKatio.ra>^tbe!;two-dimensionaL^ 

microcapsules injthree^prrimai^.:-colons illustrated J:hercase of a stnipe> array; to> which^the>isame : 2:coIorris^v^^r 
^conneetedvin:the: direction iofga::±nainiatr:a^!singlei'{tier^asvshown- in rdriawin&c1^ (B^7hlowev.eK;iarrangementiof^[ffi 
three kinds of thisimicrocapsule is not restricted to .the. gestalt of this operatiohi>either^:Eqr^example f ^ ^jv: :s 
• although the microcapsule isiarranged.tidily: in:all;directions, youimayjmake it the so-calledrimosaic. array**': •■ . 
which changes the class-to a lengthwise direction and a longitudinal direction in order.: Moreover,.you 
may make it the- so-called triangular pitch, to which the microcapsule itself becomes:alternate'by. the: line. -*-a. 
[0051] Moreover, three microcapsules which stood in a row in the. single tier may prescribe like, the 
gestalt of this operation, a configuration which has been arranged to 2x2 may prescribe four . 
microcapsules which have two microcapsules of one of colors, and a iTpixel configuration may also be 
determined as arbitration, for example. Moreover; it is applicable also to not the thing restricted to the 
electrophoresis display .which can -be displayed full color but an electrophoresis display for .monochrome 
displays with which one. microcapsule is prepared for every pixel. .... 
[0052] 

[Effect of the Invention] As explained above, according to this invention, the configuration of the drive 
circuit of an electrophoresis display can be simplified sharply. And as a result, a detailed segment 
configuration is attained and a high definition electrophoresis display and a full color electrophoresis 
display can be offered, moreover, the unnecessary electrical-potential-difference impression after 
electrophoresis is completed — exclusion **** — since things are made, the fall of contrast can be 
prevented and a quality display can be maintained. 
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} * NOTICES* 

' JRO 'and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is drawing showing the configuration of the 1st of the display-panel section of the 
electrophoresis display of the gestalt of operation of this invention, and a sectional view for (A) to show 
the structure and (B) are plans to show the array of a microcapsule typically. 

[Drawing 2] Drawing 2 is drawing showing the configuration of three kinds of microcapsules, and (A) - 
(C) is drawing showing the microcapsule of cyanogen (C) and Magenta (M) yellow (Y) respectively. 
[Drawing 3] Drawing 3 is drawing showing the condition when impressing electric field from the exterior 
to the microcapsule of cyanogen (C) shown in drawing 2 (A), and (A) and (B) are drawings showing the 
internal state of the microcapsule by the direction of the electric field impressed respectively. 
[Drawing 4] Drawing 4 is the circuit diagram showing the 1st corrfiguration~of the drive circuit of the 
electrophoresis display of the gestalt of operation. ... 
[Drawing 5] It is drawing in which drawing 5's being drawing showing the operating state of three 
microcapsules which constitute each pixel of the electrophoresis display shown in drawing 1 , and 
showing a condition when it is drawing showing a condition when (A) shows White, and it is drawing 
showing a condition when (B) shows red and (C) shows black. '■ - 

[Drawing 6] Drawing 6 is the circuit diagram showing the 2nd configuration' of the drive circuit of the 
electrophoresis display of the gestalt of operation. 

[Drawing 7] Drawing 7 is the circuit diagram showing the example of a configuration of the drive circuit 

ljst • ;Tu\.iiusw.'. o^viv-v^-j 4n 4 mc^ \r • - c*t* r^;s>; cone 'aw .;vb;£i**tw;s:u:: .» *; .«.:.•; /-iot™^ :.■ /v rr r. *£r ;a . .t ..-n^ra &i o.v sjai;. 

of the conventional electrophoresis display. 

[Description of Notations] 

10 — The display-panel section of an electrophoresis display 

1 1 — Inferior-surface-of-tongue substrate 

12 — Output electrode of a drive circuit 

1 3 — Whole surface electrode 

1 4 — Top-face substrate 

15 — Cementitious material 
20 — Pixel display 

21, the microcapsule of cyanogen (C) 

22 — Microcapsule of a Magenta (M) 

23 — Microcapsule of yellow (Y) 
24, 25, 26 — Dispersion medium 
27 — White-pigments particle 

30 — Drive circuit 

31 — Switching segment 

32 — Bipolar switching element 

33 — Electrical-potential-difference maintenance capacitor 

34 — 3 State switching element 

35 — Switching element for discharge 
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[o o 1 9] £tc> otc*3^x«, .. a>^>-y-3 3ic*tUTaiiio-r*^5*>*a«-r*fc» 

£©J:-5&v7> (C) . •7-fe*>$' (M) , -fXD- CD^T&D, MIK^OCj tc<t 07>-f y?->if2 

(Y) ©§fe07-f i7P*7'-fe;U2 1 , 2 2, 2 3£, *a-5. -Tfcfr^, i #S©yiJ**SS?SnT5iJSS?7-f > 

Ell (A) *5«t7jC (B) ic^Ti-Slc, fr^faKJUSH Cj ««*>KSnT^*Wffctt.-ffK»*ffi5-<>Sj 

#ifl-ft3©a«iufc'3«©v-f '^□^y-fe;p2 r, 2 • o. -toi^t:fTe»*ffi5-f>-s.j icflHnsnTUJ** 
2, 2 3T. ;iit©s^i2'.o : #ifS$ft5t)©t*.-- - • ffi^m^mffii 2*«ty:«EE^xi.^,a>u'3 ar-isamo. 

•&LT3Wfl.*fT$:. 2?*tK«fc.'0.. >WW&,v, 5*1*. • . i-_ l .•;>•,&•■*: ".- i.:". --.!■-■ 

7^t0te«iS& ; « ; i-V. : . ,k. ., . [0 0.2 ^]/tEffi^a;^*3..3:lti ; iai;.fci7 

[o 0,20] .^s««L-3iiv-^rf^.n*^-fe-j!koftji-.*; • jc, josr?^ >,q \, \z i.osssfe nmmmmv.^ 

ffi*«i.4±jc»j*s.nfc««T.*i*. *Hig©^ic . ^nii^ro^^^f^t^i 3 Li.jt:»t **be 

*5^T«, ilill3li 01 (B.) K^T <fc.3 £ 2 . ftfc, *BE«J$3-^7r>*3 3.0*«NrlBJ 

T. <fcDJI#Wf;:tt0«{4T. B-5J:5lc^fiE^nfeS 30 [0 0 2 6] ffl*m«r2tt. -y^>^-t^^ > h 

BJ«@T-^-5>. ■* "-' 3 1 ijlC*fLTIS:e$nfcV'f 9ul37±.Mztt\sX. 

[0 0 2 1 ] ±ffl««l 4tt, ®«&»**I£®1 0© HI^^€lf^BlJjP-r?)7c«)(D«®T?*D.' Wi£Lfc«fc5 

**B«©s«Tr**. ±ffis«i 4«, tsiii 3 ootbs^i i©±sic« £®«® 

IC. V-f ^n*^-t;U©«®. -T^fe-fe. V-f^n^JT' [0 0 2 7] 3Xf-h • X-fyf>y*T3 4j tt. 

[0 0 2 2] *C, C©±3&«*«5**^«1 0 UTBPlwrSKIbttffiSai*-} - **^**. 3Xf- 

*«»-r4eiftiHitt3 oK-^^TKwr*. H4«. k « h • x^r ^^>y^i=-3 4j«. +mmmm^'< >li 

W[elie§3 O©*^BJ3{c^t)^iSa5W^fiit*^-r[Hl!&0 feckTj-TOWiE^'f >L 2 cfcOiSlfta/I^a^bT, 

xigit^nsx-f ^^>i/-tr^^>h 3 1 jj (i = i~ /w-r>bf-y>7.tt^0n>-r 

3x1, j = 1 ~ j : 1 «^*i^iiig§c, j nfrovtmz-fz. 

mm . ^^•htClgtt^n^) 3X^-1- • *-f -^^> [0 0 2 8] C<D«t^^filfig©ggffi)llIgS3 0lCi5^T 

y^3 4j ( j = i ~ j ) 3xf- «, ^ijriw^s*?*^ (^J7.^^x>y^iC) tc«t 

h • Ts-f v=f-y9%=t- 3 4j IC+ (IE) (ft) 0S*$fJ^*fr5. ?Ut>tE>, iT. 1 ?iJB©#?T©-t 

CDffiKjmE5r«^T-5 + S»ttBE7'f >Li *j«fctf-« > h 3 1 ijt9IftlLfc^e»ttBE*, fT^<t(ClS^ 

ijmEE7-f>L2- ?"J®«?7-r>Ci c i = i — i > . zntzazr-h - v?>?m?£ftisT&'fr<D'fT 

fTMrnn^-f >Sj ( j = i~ j) tm^<Dz:t<^ so «ft«ffi5-r>Sj ic««r*. ik^t. i?ija©?ija 
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yt^/>h3i i iwtitimm 1 2 &£ztms.&&3 > 

O^X-f7f>^t^>h3 1 uCOUS^mffil 2^£ 
-f>Sj ©«{4tcS-^<Rlf^©l|#A^j!iO$n^. 

to 0 2 9] fir, m»i«Jt^>7'>-t»-3 3^©^ 

jtf^ 3 2©*a*i8tt»i»sn. wa«?5-f>ci 
mff«itn>x>-y-3 3^tsnTi»»fci#oftt* 

CDfUE&#3>x>-y-3 3»g(DtUAtil 2tc*H-s 

[0 0 3 0] 15flB©*-f y^>tf-t?*> b 3 1 ijfc 

>H3 1 ^jUBJfllUfc^iBifttBBES, ^£©3 7,^- " 
-■ h - X< y*>tfm*Z-ft- DT#fr©ff IB«)«JE5<f ' ' 

-•t©lt*, 2^J@©^:y^x^-fe^^^ife3.l2j©^ . • 

3 2 ^rapstewa* :? . 

•y.^ > y -t # ^ > h 3 1 2 j © US * W& 1 2 • *3 «fc , , 

#p>r>-y-3 3tcffiio«ffi*?epjDsn-5..*,LT.. m... 

£©ftfflilia&. *iJ»#5M>C2 SOFFt^t, « . 
iTMS^ST. iEft»3>f>it3 3A^U5A so 

«a i 2 t*fr-2>«ffi©EPio^ff^n-5. • 

[0 0 3 1 ] GlftnttlC. i yJBWSff©^^ y^>{f 
-t{f*>b3 lijCBlttlLfc^K»*EE*. fT3Tt©3 
Zf-H • M-^>^f3 4j £fl-LT&ff©fftt 
itff7-f>Sj fcflW&U i JiJB©?"JaS?7-<>Ci 
£*>T3. ^©*S^. i ?iJB©X-f -y^>y-ty^> 

h 3 1 \ i (D±mm&7>'i 7f>^7 3 2*«raWfjj:wa 

Stl. #7.-f y9->tf±if*>h3 lij©tt573llSl 2 
*W?5-f>Cj ©OFFgt), «EE«#3>x>-tf-3 40 

3{c^«snTi^«^*^T*sr«^n«.*T> 

^fTt>n-5. ^©i^lCbT. 3 X I &\<D±T(DZ'( y 

=?>>f±.#*>b3 1 ijiz^Lxm^tizmmmE.^ 
[0 0 3 2] -Aiz. iftmi,tz£?ti.ffif$.<D*mm<DMm 

©^&®j«^gffi©S*7i*;ugU 0©S?jf^ffilco 
OTR«t4. S-f. ->7>. V-tf>^, ^fXP-©3 
fe©*H8«8<!:, efiWfifftffl 3 iSO»ft«« 



l^tttt, itfi#(8J£ft<h*©£;t©?3felCcfcD, ffrSUTc 
v-f i7 p# 7-fc;P©g£fi«x.5. 

[0 0 3 3] ^tl, ^n^S©«ao7c3a^©V-f^D 
#-/-feJl/£. 01 (B) K^LitiO&SE^jT, Mimftf 

*ttti 2©ft#l!Mi±i:li:Eil/T^<. ^©v 
-f i7P*^-fe;u©ffiB«> fct^tii-f >?yi7 b#5£ 
(c«fco ni-royx;^€>^ffiiiE]SS©tt5*fl:® i 2©# 
mmffi±\z&*>iti-?z\£\z£on : i. fix. bmisib 

#7"-fe>>U2 1 , 2 2, 2 3^Ef bitf.. C©^-fi7P 

*y-t;U2i, 2 2, 2 3*^tr«t-5Jc, ilfgl 3 

0 1 K*U&J:3fc«ift©**/5*JV«.l .0.A«»jfiT?* 
-5. . - . 

[0 0 3 4] lit, J: 3 

tti o<Dmftttbtz. km^mm^mm 1 oi:*w 

? -5. (MHfiUfeS-S tT «m»»jS*«B 1 0 (Cii^T 
tt. y7XC) , Tif>^ (M) ; -flQf (Y) © 
3 fe©^«t!KSrlR§ UT^5*3 ffl^©-3 mW?HV>aW- 
7*±)IT° 1 iS^»©S*BP2 0 ^IfELX.^fl / iin^ 
3 fe©«fe^£«ta #B^-I? h © 3?-;>*-.5 ir©*^.*. 
.ff^.c'. t. >*.*ti>*.s. ;■ v.r- . ' y -k- •.••■».;.*( 
[0 0 3 5] fctAH 0.5 ..(A) IC^J: ffl 

k:»*«r. T7ife^±.T6a^©B#«, ^■©H^tt* , 7 
-f S«S£ft6. S7i, 05 (B) tC^-r<k5»C. 
>^*3j;tX'rxP^©-7'f i7n^-/-fe;U2 2, 2 34 1 © 

P7jy;i/2 1 4>©Sfeffii|snaw«*ffl®{Biltc*^B# : ' 

H«8*t6. 05 (C) K^fJ: 5 (^ 3 

igcv-T ^ p^y-t^+wae^s^^T^s^ 

[0 0 3 6] «±»W Ufc«t o SB1 ©HSS©^SI© 
«m*iiS^^B«. sr, iii@»3 0i:it»T, 
fT, Gertie l*"i"3(Of!«i5-f >. T/i^t-fTigKim 
JE^OSj ^ck^JS^^-f >Ci tcfcD. &7.-f-v 
^>^-fe^^>h3 1 ij5:$iJffllbT*5D, 07IC^L7c: 
§^ 2*-r^©$iJP7-Y >&>Z-mt Ltz'&&<D\3\9&tit 

7c, #7.-f 7?>yt7'/>h3 1 jjtt. 10©5«@t4 
7 > ^. y? >^^3 2<hlO©mBE«^^>7 ; >-y-3 3 
ICiO^fiESnTtJO, HU<0 7IC^bfc<J;57i4t) 
© h7>-/X?t 2o©P>x>-9-^#-r*^BK<i:tt;^ 
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&m®&3 o zzttfvzz. »fl-rntf. « 

[0 0 3 7] IB 1 ©HJfiO»»©*S[i§c«ia^S 

^>y-fe^^>h3 1 ij©miE^3>x>-y-3 3£jfe 
SI«sec~SmsecMTrJ:K -E-©iSl. II 

®so©ia«ii3iw>wg<fcD, »ia&Biii«ia**piiia: 
&*. #wc:fc©K»i»iBianfl!)i*ntt. 

fil 2t:»UT«BE««f=i>a i >-y-3 3 fc «t 0 

[0 0 3 8] m2©jg^©^M 
T, H6&#B8UTBiWr<5. WiS Lit J: 5 C. ' 

*ffiM**L< p> h F©«Tfcvh*©«3Sfi»©«frv: :■- 
T*«< «*j»**.-;.*C:T.*J|.2 ©HJ6©JgS8£ L , ! = 

•.•.0©B«.«:JtttWfiRrlBja*t:*«tp«:««*»**8 . 

&n a n«ft«^.£iKiftT3i©T#Stta»i&**- . . 
.S«K-3l»TRWf*.. - ...... 

[0 0 3 9] JB2«>|»C«)»SO«fl»nS9e>t>. 

1 0 ©«$$. «iS/t*;H8 l 0 ©$gjg;Si£. •*« ■ • 
/^Wil 0K*tt**5-»*©*jSfe£tt. ^1© 

mm<Dmm<Dtntmc-z'$>^o l*»u sb2©3U6© 
[0040] i6ii x 2 <omm<Di&m<omw)®& 3 0 

b©$J5jc£jjVflHli8@T&£. ft*. H6C*HT. £ 

1 <Dmm<DMt&<»mmm®3 0 tm-owjswKttH- « 

©??^£tf LT*-©l»<J>3£#B§-r3. @^©r<!:<. g 
2©fUg©Jgffi0>BlMsIB3 0 bWflSfiSfc, S#«Kte 
ft 1 ©£!£©&ffi©BMI3tt 3 OtHUMT*6. 
[0041] tm. v-f^p*y-fe;nr^iSLT. 

^Stt7.-f >5 L >yi!l^3 2t«m«}fZl>x>1t3 3 
<y^>^-t^^>h 3 1 ij#tR»?&tlT49 
0. frBI*«BE5-f >Sj S^LT«»«ffi*«BJftl3n 

^tffil 2 t-t©«JE*^lJD$n, *fc*EEft»:3>5 f . 
>U-3 3 KStflfeWrtott*. *LT. ^iMiRy-f >Cj so 



/0 

3^e»©*st«m;om^«si 2 nm)E^Enia^n« « 

^><7"-fe^*>h 3 1 ij(CffiKi!)«EE5^>Sj £fl-L 
T«ft«ffi«:SJil]L, lHB5c:£©BlMaS£fT5. 
[0 042] &2<Dmm<DM&<DmW}®9&3 0b\*. Z 

•^^>y-t^/>h3 1 ijtC»ttffl7,-f y^ifm^hZ 
i SR^fe*)©-?**. 

[0643] nmmT,^ yr>?m? 3 5 a, friEWtt 
-cmi&zn, n,E.&ft?>7*>-y-3 3 t&mzmmn 

T, *ffi^n>a ; >-y-3 3.©i?5SrF«*aS-fr*A»5 

>tf 3 3 ©HttttSaSSMtefe OT 1 "2 j8« 0 « 

{4£&9, : X-f 7f >yt^ >^3'l fjfCfcNSLTiE 
f 'Sni^S V-fi? P * ^ir^ l^tT^ 6 EP , 

5 T^aga $ nt ltv&v»lgr.©»#Jfc- 1 '. IBE'<(@%'%0!l© 
<!: ETLT* <& . •>© ra«:isr>i:%k > fcj Xx-?i^i* .-• • -A '• >... 

[0 0 4 41, mXM*to7*&&V. Xrf y&U&it. 
if*>h3 l \i<DtkmmXd.y^>ifM^3 5^:, MZl 
t \Z * >t % tctt> OfflW y -f 5 . 

[0 0 4 5] C©«t-5^*riE©e»lllS3 0 bfC&l^T 

Lfc^»iHis§3 o <hiwi«i(c; i mmo&nox* 

t/-tif*>h 3 1 ijt;EpjtraLfc^lK»«ffiS:,' ff^t© 
3Xf-h-X^7f>i'If3 4j ^^UT#fr©ff 

i ^©sam. i ^js©x-f >>^>^-fe>/^ 

>H3 1 jj©£5K«tt3L<f-.y*vr#* : F3 2*i|S|B$(C^i 

a^n. &7-f7f>^t^>h3 iij©m^«ni 

2i5j:tfSmffi#P>^>-!t3 3{clKi!i@ffi*i8iJn$n 

•So 

[0 0 4 6] BB3Efr*T, H^J^-f >^7.^ ^ > L 
TtKIBlCtt. C©^JiJSJ?7-1' >Cj ^*OFF$n7c 

^fe. «BE«}#p>x>-y-3 3 \zftm2tiT^zm$i& 
sunt, 2 tcMLT«m»ibtw^g^ffi 

flEOBHHUWrton*. ^LT, «rv»ffilf^ffl*^7 Lit 

>-y-3 3IC3fem$nT^-2>ffiB)b«)E$r^±lC^a$-& 

^P^^-tJUcWLTfiW^'Blto^nT^^^ttSli: 
Lfc*«oT, mI^L7c<fc^7S, fiB#F B 1©mBEEPj!ra 
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[0047] ^©i5i;, %L2<Dnm<DM&<Dnm.t*m 
T^z>mmmv.f£&-M.nLT, v-r tntJzf-tMzttL 

Tft^tt^rt^A^ftt^ptCbT^So Lfc^o 
T, ^^©©^©ttS&i'KJ:*,. 3>h7Xh 
©{STfti:©, S*n D DR^<gT^I*<*^<»:^T'^^). ft: 
SI 1 ©l^£©J&<i©iK®j|5|8§ 3 0 tJttJrt&t. & 

?ijrt(c?ij^sigi<i7-r>Pi a*. §-t^/>hriic io 

. [0 0 4 8] grew 
ft*. #*«©»»kie 

..[0 0 4 9] M^.b?c.#IISfi«>^|gT.«, #1RMt . - 

l/^F: ^ U - >*itf^-© 31«*fflHTt)-J: 30 

[0 0 5 0] ifc. **H©»S8to**»THSfi0 3» 

m<^y^ i;uti^)V(D2^ytmmm\^ 01 (b) k 

<fc 5 K, R Ufe^?iJ*f6]tI-?iJtcoft75^ck -5 ftT. 
h7-f 7&m<Dtgi'S$:m*Vtz, L^U C© 3 9381© 

©T-«ft^. 7ctA«, v-r >? nxzf-tMzmmzmm 

{Cft 3 <fc 3 ft lr> fc> 10 -5 H£ J^E^J IC b T 
[0 0 5 1] lWfflMfc. *'&M<Dl&m<D£. 

o\z. -m\zw&r>tzzmoy?-i fafizf-tjixmizL 

;P$2<lW-r^>ck5ft4{H<DV'f ^D*7 P -fe;i'$:. 2X 



12 

Bl;:EBe>nSfc©T«ft<. 1 Sprite l^©7^fi; 

D#7-fe;wt£ttbnT^3<fc5ftu £□«*«© 

[0 0 5 2] 

m^»»«^g«©^«)iHis§©mfiE^^*itrS!mic-r^ 

CttfffS. ^-LT^-©^*. ^[ifflft-tr^^>h«fig 

©*«*»«*£«£»«*-*;:£**■*?#*. m 

[0Bi©«f*ftftt9i] 

[01] 0.1.H,. *.589i©JB.l©|lt(|.o»88©ma*». 

s*8s©^^ , ?*;i'gp©«fiK**'r.0T*D, (a) 
*jp©E^&«5«Wfcjs-rfc«>©±B0T**. 

[0 2] 0 2te, 3iS©7^^n*ytiKDM^^. 
TiTfe D\ ' (A) ~ .(C)- ~>T>- ( C ) " V-fe* 

(M) -flow (Y) •©-T-r^n^^-t^'Sr^-rH 

,cs.3.] .03 \t-n m-2.\(A). t«.ufc->.7^^cc:): •.'.©*?:•: 

:.«IIS*t-0^^^A)t:/,:vVX'iBl)-;-^^^-3^ 
*.«*©.*|61:C Js£ ^ *^1siki©^i»«lfc«sfe«:- 

[0 4] B4tt., »l.OJ8Jfi©»«0«Sl[*»«^S« 

[0 5] 0 5tt. 01 fcSbfc«a*»3i*S«©ftH 

^$:iifiS;-r-2> 3 fl©v*f p u ij ■ywnmrpttm&TK? ■ 

0T&D, (A) lift? 4 K^tT^SI^Ofl^ 
*^-r0Tfet)-, (C) ; ti^^^^^S^bT^-SPf© 

[0 6] m6\t.,^2 0mm<Dmm<Dm^m^m& 
©KioisiBS'©*j***'rig!SH-r**. 
[07] 07it fie*©«ri»®i«^^«©ffii!)iHi?s© 

s ^-rtasg 0t « . 
[^©ittw] 
1 0 
1 1 
1 2 
1 3 
1 4 

1 5 

2 0 
2 1 
2 2 
2 3 



■TBSfi 

•ifgio[5]ss©!ii*»m& 

••7-fe*>^ (m) ©V'f ^□*7 f -t;u 
•-fxo- (Y) ©v-r ^n^y-fe;!/ 
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24, 2 5, 2 6- -ftmm 

2 i-s&m®.^ 

3 o -mhmv& 

3 1 •7,-f u/^>^-t^^>h 
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3 2 •■ -SXffittX-f y7>#X¥ 
3 3-iEf)|3>f>1t 
34-3 Xf- h • X-f 
3 5-Slffl^7f>^f 
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